Canine hemangiopericytoma is a common soft tissue neoplasm in the subcutis of dogs. 20 The neoplasm is locally infiltrative and occasionally recurs although the tumor seldom metastasizes. The neoplasm is microscopically characterized by spindle-shaped cells with cytoplasmic process arranged in whorls around blood vessels and the ''fingerprint'' pattern formed by the neoplastic cells. 4, 15 No significant difference exists between breeds or in the sex distribution of affected dogs. 4 Previous studies reported metastatic canine hemangiopericytoma (Table 1 ). Only 5 cases metastasized to the lungs, sublumbar lymph nodes, or chest. 3, 11, 14, 17 The present study examined the morphology of both the original and metastatic sites and demonstrated that routine staining for mitoses and immunohistochemistry for proliferating activity could be clues to differentiate metastatic hemangiopericytoma from the nonmetastatic form.
A 13-year-old male dog of mixed breed was presented to the Hokkaido University Teaching Animal Hospital with a 7-month history of swelling of the right hind limb. Radiography revealed evidence of pulmonary and internal-iliac lymph node metastasis. Euthanasia was performed at the owner's request.
Grossly, a large firm mass, 13.5 ϫ 12.5 ϫ 10.5 cm, was found in the medial region of the right hind limb, with ulceration and necrosis of the skin and necrosis of the mass. Examination on cross section revealed a yellowish-white mass consisting of variable-sized distinct lobules with narrow hemorrhagic streaks. Some parts of the mass were soft and moist. The lungs had more than 100 multiple white nodular masses, up to 2.5 cm in diameter, disseminated throughout the lung lobes. On cross section, these nodules were yellowish gray and firm on palpation, with a small number of petechiae in some areas of the cut surface. Nodules were also found around the left elbow joint (up to 0.8 cm in diameter) and internal-iliac lymph node (1.7 cm in diameter).
Representative tissues were fixed in 10% neutral buffered formalin and embedded in paraffin. The sections were stained with hematoxylin and eosin (HE), periodic acid-Schiff, Masson trichrome, and reticulin silver impregnation for light microscopic evaluation. Additional formalin-fixed, paraffin-embedded sections were stained by the streptavidinbiotin complex (SAB) immunoperoxidase method a and lectin immunohistochemistry. The primary antibodies employed were the following: mouse anti-vimentin, b rabbit anti-factor VIII-related antigen or factor VIII-RAg, c rabbit anti-laminin, b mouse anti-muscle actin (HHF35), d rabbit anti-S-100, b mouse anti-PCNA, a and mouse anti-Ki-67. e For lectin histochemistry, Ulex Europaeus agglutinin I (UEA I) and biotin-conjugated rabbit anti-UEA I antibody were used. f Ten previous cases of canine hemangiopericytoma diagnosed in our laboratory were randomly chosen for comparative study. These neoplasms occurred without metastasis in 10 dogs, 5 males and 5 females, aged from 6 to 18.5 years. Histopathologic evaluation was performed with counting of mitotic figures and counting of PCNA-and Ki-67-positive cells on immunohistochemistry for comparison with the present neoplasm. Mitotic indices were determined by counting the number of mitotic figures in 30 randomly selected highpower fields (600ϫ). Proliferating activity, the PCNA labeling index (PCNA LI), and the Ki-67 labeling index (Ki-67 LI) were evaluated on the basis of the percentage of positive nuclei from 1,000 cells in 10 randomly chosen fields. Statistical analysis was conducted with Student's t-test 2-tail distribution (P Ͻ 0.01).
Microscopically, the present neoplasm at the original site (right hind limb) was multilobular and composed of pleomorphic spindle-shaped cells with short-to-long cytoplasmic processes. Reticulin fibers surrounded individual and bundles of neoplastic cells. The neoplastic cells had vesicular nuclei, with a lacy-to-moderately coarse chromatin pattern, and contained 1-2 round, indistinct-to-prominent nucleoli.
Mitotic figures were frequently seen (5.23 Ϯ 2.51 cells/ high-power field) (HPF) ( Fig. 2 ; Table 2 ). No significant difference was found in the mitotic index between the original mass and the pulmonary metastatic masses (3.83 Ϯ 1.78 cells/HPF), whereas the mitotic index in the original mass was significantly higher than that in the masses of the left elbow joint (2.87 Ϯ 1.33 cells/HPF; P Ͻ 0.01) and the internal-iliac lymph node (3.30 Ϯ 1.09 cells/HPF; P Ͻ 0.01). PCNA and Ki-67 immunohistochemistry demonstrated that the proliferating activity of the original mass was significantly higher than those of the three metastatic masses (P Ͻ 0.01).
Neoplastic cells formed many whorls separated by spacious stromal collagen. The neoplastic mass contained mild hemorrhages, multifocal variable-sized areas of necrosis, and cholesterol cleft formation. Small bundles of neoplastic cells were occasionally noted within the blood and lymph vessels. Similar morphology of neoplastic cells was found in the pulmonary nodular lesions (Fig. 1) , subcutaneous tissue around the left elbow joint, and internal-iliac lymph node. Compared with the nonmetastatic cases, this neoplasm had a more distinct whorled pattern of neoplastic cells, high frequency of mitotic figures, and extensive necrosis with blood and lymph vessel invasion. The neoplastic cells were positive for vimentin, anti-muscle actin, and laminin and negative for S-100 protein, factor VIII-related antigen, and UEA I lectin. Positive immunoreactivity for muscle actin (HHF35) was usually located in and surrounding small blood vessels. The pericytes of arterioles, venules, and capillaries were positive immunoreactivities. The lack of the immunoreactivity, however, was found in parenchyma distant from blood vessels. By using laminin immunoreactivity, this tumor demonstrated a basement membrane surrounding tumor cells and blood vessels.
Although different variable staining for smooth muscle actin was found in 23 of 45 cases, muscle actin immunostaining was reported to be useful in differentiating canine hemangiopericytoma from fibrosarcoma and schwannoma. 12 Nine of the 10 nonmetastatic cases in this study were expressing HHF35. According to the characteristic whorled pattern of pleomorphic spindle-shaped cells in HE sections and positivity against the muscle actin antibody on both original and metastatic masses, the present case should be diagnosed as canine hemangiopericytoma.
PCNA and Ki-67 immunoreactivities have been used for diagnosis and prediction of the prognosis in canine mammary tumors. 8 The semiquantitative data indicated that the present metastatic case had a higher mitotic index and greater proliferating activity (PCNA LI and Ki-67 LI) than the other 10 hemangiopericytomas ( Table 2) . The values of PCNA LI were generally higher than those for Ki-67 LI. The Ki-67 LI antibody detects proliferating activity but is negative in resting cells. 8 Previous studies in 44 human testicular seminomas demonstrated that mitotic indices PCNA LI and Ki-67 LI in patients with metastatic tumors were significantly higher than those in patients without metastatic tumors. 7 Thus, the study reported here demonstrated that the mitotic indices might be effective tools in differentiating metastatic from nonmetastatic canine hemangiopericytoma.
Laminin immunostaining is a possible marker for an early detection of human breast cancer micrometastasis. 1 The present metastatic tumor and 5 of the 10 nonmetastatic tumors showed weakly positive immunoreactivities for laminin (data not shown), and thus laminin could be eliminated as a possible marker for differentiation of metastatic and nonmetastatic canine hemangiopericytoma.
S-100 protein is an immunohistochemical marker of value in identifying neural differentiation. Immunohistochemical stains of human schwannomas showed positivity for S-100 protein in cytoplasms. 2, 6, 21 The present study demonstrated that S-100 protein was not expressed by the metastatic and 10 nonmetastatic cases. These results indicated all these tumors might not have originated from the neural crest. Welldifferentiated malignant schwannomas exhibit similar cellularity and architecture to hemangiopericytomas. Tumors generally have fewer and smaller whorled structure, and most whorls do not contain central capillaries. 5 In some previous studies, tumors diagnosed as canine hemangiopericytoma have stained positive for S-100 protein. 12, 16 S-100 protein appeared to be a rather specific marker for tumors derived from one subclass of cells of neural crest origin, which included only melanocytes and Schwann cells. 19 Negative results for S-100 protein immunostaining were found on human hemangiopericytomas. 9,10 Therefore, the present results did not support the possible neural origin of canine hemangiopericytoma suggested by some authors. 15, 20 In the present study, the HHF35 immunohistochemistry revealed positive immunoreactivities in the metastatic case and 9 of the 10 nonmetastatic cases. But neoplastic cells located distant from blood vessels lacked HHF35 immunoreactivity. The neoplastic pericytes appear to lose muscle actin antigen during dedifferentiation, as reported by some previous authors. 13, 18 In conclusion, the present study demonstrated possible clues to differentiate metastatic from nonmetastatic canine hemangiopericytoma by using routine HE sections and immunohistochemistry for PCNA and Ki-67. The presence of a high mitotic index (more than 3 cells/HPF) on routine sections could be a good indicator suggesting the metastatic potential of canine hemangiopericytoma. Further studies are needed to clarify the metastatic potential and the origin of neoplastic cells, however, because only a single case of metastatic hemangiopericytoma was used in this report. 
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Paratrichial sweat gland adenocarcinoma in a marmoset
Kanwar Nasir Khan, Lee Silverman, Ava Logan, R. Keith Harris Spontaneous neoplasia is infrequently reported in nonhuman primates, especially in new world monkeys. Most literature is in the form of case reports from primate research centers or review articles on a collection of case reports. 1, 5 One possible reason suggested is that most nonhuman primates kept in research institutes and captivity are relatively young animals and are terminated before they reach the age of tumor development. In general, spontaneous tumors reported in nonhuman primates are similar to those reported in humans with respect to relative age of onset, histogenesis, and biological behavior. 1, 3, 5 Carcinomas of the digestive tract are the most common tumor type reported. 1 The topic of this report is a malignant skin tumor in a male marmoset originating from cutaneous paratrichial sweat glands.
Marmoset no. 268 in this report was an 8-year-old intact male marmoset (Callithrix jacchus) captive born on March 20, 1988 . The Marmoset was kept in a closed colony at the G. D. Searle primate facility (Skokie, IL) (AAALAC-accredited) for at least 6 years and had normal body weight and condition. The animal was housed individually in a stainless steel cage (13 inches wide ϫ 20 inches deep ϫ 24 inches high) in an environmentally controlled room that provided a temperature range of 72 Ϯ 5 F, a relative humidity of 40%, fresh air (100%) at a rate of [18] [19] [20] [21] [22] ical examination annually after release from quarantine. Tuberculin tests and salmonella/shigella/campylobacter screens were performed semiannually. The last regular physical examination and clinical biochemical profile were normal with the exception of the presence of an approximately 2 ϫ 2 ϫ 3-cm-diameter well-circumscribed mass in the thoracic region near the right mammary gland. The mass was surgically excised under anesthesia. On cross section, the mass was firm, tan, and multilobulated and appeared to compress overlying skin. The entire mass was preserved in 10% neutral buffered formalin; histologic sections of paraffin-embedded tissues were prepared and stained with hematoxylin and eosin (HE) for histomorphologic evaluation.
Histologic examination revealed a well-circumscribed, partially encapsulated, multilobulated mass in the subcuits (Fig. 1 ) that locally infiltrated into the adjacent dermis. The mass was divided into lobules by fibrovascular stroma. Within lobules, neoplastic cells were arranged in sheets, cystic areas, cribriform patterns, and tubular structures. The neoplastic epithelial cells were round to polygonal, 15-25 m in diameter, moderately pleomorphic, and had abundant eosinophilic cytoplasm with occasional apical blebs. Nuclei were large, round to oval, and contained 1-3 prominent nucleoli and fine granular chromatin (Fig. 2) . The mitotic rate was 1 per high-power field (400ϫ). No lymphocyte or normal mammary tissue was present. Surgical margins were free of neoplastic cells, suggesting complete excision.
The animal was not considered suitable for research and was euthanized because of its advanced age and identification of a malignant tumor. A complete postmortem examination revealed the presence of 2 additional masses (each about 1 cm in diameter) in the cervical region. In addition to regional lymph nodes and the contralateral mammary tis-
